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COSTS AND BENEFITS OF BREED UTILIZATION STRATEGIES IN SHEEP
WILLIAM D. HOHENBOKEN
Oregon State University, Corvallis 97331,
U.S.A.
ABSTRACT
involved in choosing appropriate criteria and procedures for
problem~ ses of breed and mating system evaluation experiments in sheep are.
nom lC ana iiterature is rev1ewed of expenments 1n Wh1Ch blOlog1cal or econom1C
scn bed . has been investigated.
The .range in relative economic merit from the
lCl ency the best group in an expenment tYP1cally 1S from 100 to 120, w1th
rest to 140 not uncommon for the best group in an experiment.
Heterosis for
esov~;aits per ewe mated has ranged from 2% to 26%.
Suggestions are
onn cd for considerati on 1n future stud1es on the econom1C ram1f1catlOns of
esente tem and breed utilization strategies.
Particularly critical is the
I ng s~~sess accuratel y the f~ed costs ?f individual grazing sheep. .Also
d tOll needed are bioeconom1c slmu latlOn models for each major phys1cal
tlCa eYnt and management system for sheep production.
lronm
I NTRODUCTI ON
Considerable effort has been expended internationallyin breed and mating
stem evaluati on experiments in ~ heep.
The majority of published studies have
lological or ienta tion.
That 1S, compansons generally are restncted to
productive traits and/or productlOn tra1 ts such as growth, carcass ment,
eece weight and wool quality.
In relatively few studies has production been
ressed per unit of some limiting input, to approximate biological efficiency;
in even fewer have the economic ramifications of breed choices, crossbreeding
sIems, breed substi tut ions or syn theti c breed deve 1opmen t been exami ned.
The objectives of this manuscript are to identify problems facing investigan a~raising the ec onomic ramifications of sheep mating system and(or) breed
aluation experiments, to review the 1 iterature of studies in which some measure
biologi ca 1 or ec onomi c effi c i ency has been included and to present recommendans of economic trait s and analytical approaches for consideration in future
perimentati on.
PROBLEMS IN ECONOMIC ANALYSES
Many complex problems need to be solved and many decisions made during the
omic analysis of a sheep breeding experiment.
First, it is difficult to
~ntlfy the most appropriate criterion of economic merit.
Most would agree
at output variables alone (carcass weight or 1 ambs weaned per ewe mated, for
le ) are not sufficient.
That is, higher production does not necessarily
ea to greater biological or economic efficiency (Wassmuth and Bueing, 1974;
~\,1980) . . Considerati on shou ld also be taken of the costs of pr oduction.
aa l convementl y combines revenues and costs so is a logical candidate
e' . Revenue 1S producti on times price; costs are inputs times their respecs/nces. Thi s raises the question of what prices to use - current, past or
predlcted for the future.
Relative prices am ong outputs (lamb vs mutton

i

's wool and of wools of different grades) and among inputs are
:ime, and results of economic comparisons are 1 ikely to be sens~~~ stable a
'elative prices used (l~assmuth and Bueing, 1974; Miller and Pea lYe to the
rson, 1979
Should mating systems be designed to maximize profit per ani
per unit of labor input, per farm or per unit of monetary investmma1 7 Per
decisions econ omically optimum for one class of producers, farmer~nt. .,...a_•• - · _
lambs except potential replacements at weaning for example, might selllng.
with those in the best interests of other segments of the industr not cOine
feeders and grazers. _ Mat i ~g system and breed rank i ngs mi ght we 1{, ~.g. 1_
lng to the proflt maXlmlZatlon goal that lS chosen (Miller and Pea/ ange
Wilton, 1979; Rae, 1982; Brascamp _e~., 1985).
son, 1979
For many producers and firms, consideration of risk associated 'th
level of profit would also be important (Wilton, 1979).
Systems Wl a 9
profit in good or average years might, for example, be disastrous
years.
This introduces another level of complexity.
What time frame is appropriate?

We are accustomed to an annual f
Current expe~:
antlclpatlon of future returns, the tlme schedule for adoption of a mati
and the timing of changes in revenues and costs need also to be consider~ 5
introduces yet another complexity, the proper discounting of costs and re~
across time (Smith, 1978; Miller and Pearson, 1979).

reference~ but mating plans are a long term proposition.

If the consumer rather than the producer of agricul tural cOl1l11odities is
meant to be the ultimate beneficiary of agricultural research, then mini . .
per unit of product rather than profit per s~ might be the economic criteri
choice (Dickerson, 1970; Miller and Pearson, 1979; ~Iilton, 1979; Brase..,
et al., 1985).
In the long term, however, if markets for sheep mea andwoo
are sufficiently competitive, then benefits of profit enhancing technol~i~
(such as optimum mating system and breed choices) will be passed on to cons
(Harris, 1970); and there will be limited conflict of interest between p
and consumers.
Finally, even once an economic criter ion has been
allow accurate computations often will be inadequate.
example, to quantify the extra labour required in high
prolificacy sheep flocks (Sorrenson and Scott, 1978).
the problem of assessing feed intake and, consequently feed cost, of indivl
grazing animals (Atkins, 1980; Carter, 1982).
Availability of accurate illd
inexpensive devices to achieve controlled release of indigestible markers in
the rumen (R. Barlow, private communication) is awaited with great interest,
they will allow estimation of relative and, possibly actual feed intakes.
Although it still will be necessary to determine the monetary costs associated
with the intakes, such technology will greatly enhance our ability to apply
economic analyses to - animal breeding experiments.
BREED AND MATING SYSTEM EFFECTS ON PRODUCTION EFFICIENCY
Biological efficiency - output/input.
_
In this section, rather than to review experiments in WhlCh production
been expressed per un it of some input, a range of effi c i ency num~rators and
nominators vlill be described, and problems associated with chooslng a lIII!an
efficiency ratio will be presented.

have included the number of lambs born or weaned, the weight of
tors weight of 1 amb marketed (Boaz ,e~., 1980), carcass weight
, th~979) and wool production.
Generally, production is adjusted for
al., t the "faul t" of the production unit (1 amb sex on preweaning
s no le ) but not for effects that could be considered to be dependent
,exa~~ential of the production unit (ewe weight or type of birth and
1C ~ on litter weight, for example).
ng effec s
t' n has been expressed per ewe entering an experiment at a standard
Pro duc 10 d Copenhaver, 1980; Hohenboken and Cl arke, 1981), per ewe exposed
tter(C~?ang and Evans, 1982) or p~r ewe lambing (Cochran~t a1., 198~).
, tors Ilave included ewe welght (Dahman et al., 1978r;-ewe welght to
deno m1na (Mann et a1. , 1984); ewe organic matter intake (Kleeman and
73 p~~~). ewe plUsl amb feed consumption (Smith et a 1 ., 1979); and 1and
ing, 1
~t a1 ., 1978).
Mos t experi ments report effi c i ency on an annual
(R~~~r:~m-eare based upon several cumul ative years of production
and Clarke, 1981).
'dering all the permutations of numerators and denominators, a very
cons~er of efficiency estimates would be possible.
All of them, including
num10yed by my student s and me, are subject to valid criticisms and limitaemPUsing tbe ewe as a denominator, for example, ignores her weight; using
ignore s any nonlinear relationship of weight and maintenance feed
t. using ewe metabolic weight ignores any extra feed associated with
prod~ctivity, and using organic matter intake ignore~ any difference in
feed calories between cl asses of stock and across tlme, as well as any
among groups in efficiency in harvesting and utilization of standing
Using as the numerator only weaned lamb ignores wool, weight gains of
~rfeeder lamb s and cull ewe value.
The legitimate criticisms could
'nue ad infinitum.
roduction.
s my goa
s an
ng sec on to present a thorough review
of the recent literature on mating system and breed evaluation experisheep in which some economic criterion has been used.
The studies are
more or less chronologically within the order of increasing economic
ity. Results are summarized in table 1 (for studies in which genetic
been compared for an economic criterion) and table 2 (for studies in
rosis for an economic trait has been quantified or in which genetic
been compared in more than one environment or for more than one
trait).
These summaries involve, in many cases, computation of statisdata originally reported in other forms.
I do not, therefore, advocate
quotation of the statistics but rather encourage readers interested in
'fic comparisons to consult the original sources.

In a number of studies, the historic price relationship perkilogram between
and wool has been used to approximate in an index fashion the total income
by genetic groups under comparison.
Carter and Kirton (1975) reportleading up to the time of their experiment, one kilogram of lamb's wool
, 11y was equal in conmercial value to 2.5 kilograms of lamb carcass
1n New Zealand.
Sires of 14 potential terminal sire breeds were mated to
ewes, and lamb carcass weight and lamb fleece weights were measured.
on the,lndex 2.5 x lamb fleece weight plus lamb carcass weight, Dorset
were h1ghest in rank and Romneys were lowest.
(Since all ewes were
,1')' was only this group that received no benefit from individual lamb
s. ,Breeds creating higher index values than using Southdown rams (a
rr~ct1ce 1n New Zealand up to the time of the report) included Dorset,
e1cester, Suffolk, South Suffolk and Dorset Down.
Breeds with a lower
- - -511

index than from mat i ngs to.Southdown rams i ncluded So uth Dorset Dow
Le1cester , Hampshlre, ChevlOt, L1nco l n, Rye l an d, Merin o and Romne y. n, Eng!,
Subsequent work from New Zealand used an in dex of lamb live
.
wool weight as a reflection of gross revenue.
F rom a f our breedwe1ght pl
ing experiment involving the Romney, Border Le ices t er , Che vi ot andd~al!el
and Meyer, 1982), heterosis for the index was 20%.
When the inde er,no
by average ewe body weight per group, heterosis dro pped t o 10%' an~ ;~s
important changes in the ranking of sire breeds.
Bo rde r Leic~ster ere
pr?ducti ve sire bre~d for the i nd e ~ itself but ','was be l ow average fo/~~
un1t of ewe body we1ght.
The Merln.o was least prod uc tive for the' e
productive for the index divided by ewe body we i ght.
The most pro~nde~1
overal l were the Romney x Border Leicester reciproc al cros ses.
uct1ve
Cl arke et~. (1982) also used the relat i ons hip of one to four for
values per kilogram of lamb and wool to evaluate overall productivity /he
Corriedale and Dorset sheep in a dia l lel c~oss in g des ign.
Of straigh~b
groups, Romneys were h1gh 1n wool and low 1n l amb -pro duction, Dorsets t red
opposite, with Corriedales rough l y equal to Romneys f or wool but surpa h~
for lamb production .
With reciprocal crosses poo l ed, all the crossbr!~ln9
above average in total productivity, with Corrie dal e x Dorset and RomneyS we
Dorset groups esse ntially equal.
x
Clarke and Rattray (1983) reviewed other New Zealand work in which br
and breed crosses were compared for t he product i vi ty index.
In one CAU,prll-'
Border Leicester x Romney ewes exceeded Romneys by 23% for the index but ~
6% for the i ndex per unit of ewe weight at mating.
In a second experiment
re l ative values for tbe productivity index were Coopwor th (122), high fert I
Romney (109), Perenda l e (107) and control Romney (100). \-Jhen productivity
expressed per unit of ewe weight or per unit of pasture intake, the Coopwo
and high fertility Romneys were essentia ll y equa l to each other (107 to 10
Perendales were essent i ally equal (100 to 102) to th e control Romneys (100
Thus , the relative merit of the breeds and crosse s was dependent upon the
economic basis for the comparison.

,

Mi nnesota, USA workers (Oltenacu and Boyla n, 1981) used similar proce
except that a wool to 1amb val ue rat i o of 3: 1 \~as adopted.
Al so in their
experiment, ewes were gi ven credit for lambs they bo re but which were ~rt·;firl• •
ly r eared .
Vario us breeds and crosses vle r e ev aluated .
Among only the
straightbred ewes, Finnsheep surpassed Targhees an d Suffolks, which were
imately equal for the index but wh i ch surpassed a synthetic strain
Rambouillet, Border Leicester and Cheviot i nheri t ance.
First-cross ewes
higher productivity than their straightbred mothers , whereas F ewes were
mediate in pro ductivity between the i r F1 mothers and s traightbFedgranddaJIS
When the productivity index \~as expressed per unit of ewe body we1ght, the
synthet i c strain ewes and crosses increased in re l ati ve merit, while the
ewes and crosses decreased.
I n an early study Bradford et al. (1960) compa red Southdowns to Suff
term i nal sires when mated to Corriedale-type ewes on California, USA range
Since the season of high qual i ty forage is var i ab le but short in that env
ment, they reaso ned that a sufficiently hi gher pro porti on of Sout~down c
Suffol k cross 1ambs might be ready for sl aughter di r ectly at wean1ng (at a
per ki logram value than store or feeder l ambs) to compensate for.the f
lower weight of lamb weaned per ewe.
Although a higher proport1on o.
cross lambs was slaughtered at weaning, usi ng Suffo l ks as term1nal Sl~S
resulted in 16% more net return per ewe than us in g So uthdown rams .

early study (Vesely et a1., 1966), relative annual gross revenues
in anothe~ol from straightbred Suffolk, Targhee, Columbia, Rambouillet and
lamb and w. southeastern Alberta, Canada were 105, 103, 103, 101 and 100,
let ewes lnMos t of the differences per ewe were attributable to differences
ive 1y. ds in wool quantity and value per kilogram rather than in lamb
breecoarser grades were more valuable than finer grades of wool at the
on. tudy counter to recent trends.
of the s
,
o gon USA study, Hohenboken (1976) mated Hampshire, Suffolk and
In an ~:e (a synthetic strain with .50% Columbia, 25% Dorset and 25%
ame tte s t/) in a diallel deslgn repllcated ln dryland hlll pasture and
iot ances tu~e envi ronments.
The economi c criteri on was gross revenue per
gated pas of wool feeder lamb and slaughter lamb production, each assigned an
made uPmarket v~lue.
Average heterosis for gross revenue was 12%, but
nat~ m interacted strongly with grazing environment.
On hill pastures,
SY~m: er ewe was greater and stressful factors such as endoparasites,
lnc d r~spiratory diseases presumably Vlere less, heterosis was only 2%.
t :~ed pastures, heterosis was 26%.. On hill pastures Wi 11 amette ewes
19d Suffolks which surpassed HampshHes ln gross revenue.
On lrngated
~ Suffolk and Willamette ewes were approximately equal, and both
, more revenue than Hampshire ewes.
Genty and C1 arke (1977) computed gross returns from carcass weight pl us
e roduced by the sl aughter 1ambo
Rams of four potential terminal sire
s \Southdown, Suffolk, Border Leicester and Dorset DOVln) were mated to
Corrieda1e and Dorset ewes and to ewes that were F crosses among those
breeds.
Dorset Down, Suffolk and Border Lei ces ter~ i res generated gross
per 1amb 6%, 6% and 3% above that of Southdowns.
Among s tra i ghtbred ewe
breeds ranked Dorset (Ill), Romney (102), Corriedale (100) for gross
rn' per 1amb o Crossbred ewes generated only 1% hi gher returns per 1 amb than
ightbred ewes, but differences among crossbred groups ranged from relative
of 104 for Corrieda1e x Dorset ewes to 96 for Corriedale x Romneys.
returns were reported on a per lamb basis, differences among ewe groups in
'lity , prolificacy, 1amb survival and longevity were not considered.)

*

Cochran et a1. (1984) computed gross income per 100 Dorset,
Finnsheep or
Finnsheep ewes lambing per year.
Since a common age distribution was assumed
each breed group, differences in attrition were not accounted for, nor were
fferences in fertility.
From lamb and wool production combined, the gross
totals were 115 and 126 for! and ~ Finnsheep ewes, respectively, relative
for Dorsets.
In related work, Ercanbrack and Knight (1985) compared
ghtbred Columbia, Targhee and Rambouillet ewes to ! and ~ Finnish Landrace
whose remaining inheritance was from the three whitefaced breeds.
Ewes were
ised for either donating or accepting a foster lamb by crediting them with
Differences in attrition \~ere
f the weight weaned from tbe foster lamb.
ted for by examining cumulative production through seven years of age.
For
1 monetary value of 1 ifetime production, the! and ~ Finnsheep ewes
sed straightbred s by 18 and 29%, respectively.
costs as we 11 as

revenue of 131 on the same scale.
The authors estimated that
advantage of the Fi nni sh Landrace crosses woul d be lost if add' ~?out 20% Of tile
budgeted to handle the larger sized 1 itters.
Hanrahan (1982) 1 ~onal labor "'"
margin per ewe as the economic criterion to evaluate 1/4 Finni ~ ~o used g~
3/4 Galway ewes in comparison to straightbred Galways.
In hi~ tandrate.
Finnish Landrace crossbred ewe advantage was 41%.
s udy, the
Economic merits of Romney, Coopworth and Perendale ewes th
accounting for some 80% of dual purpose commercial sheep in New ~ t~ree b~
exami ned by Smeaton et a 1. (1985).
They combi ned data from fo ea and, we"
stations, with from three to fourteen years of records per stati~r expe~i~t
ted the debatable assumption that "costs associated with running ~ a~d lntol'Jlora.
the same".
For gross reven\Je generated per ewe mated, Coopworth at breed ~
Romney ewes rated 100, 95 and 88, respectively; whereas for gros~ Pere~dlle
(revenue minus variable costs), the three breeds r ated 100, 92 and ~~rgln ~ra.
gross revenue was expressed per 55 kg ewe, Coopworths, Perendales a d"R W~
were rated 100, 97 and 92, respectively .
The lighter Romney ewes ~'d ~n
better when compared ona;per unit of body weight basis.
The overal~ relit yt
rank i ng of Coopworth over Perenda 1e over Romney was remarkably consi t etonQl c
years and experimental sites.
sent IC
Cameron et al. (1984) used gross returns and gross returns divided
index incorporating the dam's metabol ic weight and the metabol ic midwei h~Y In
sl aughter ages of her 1ambs to eval uate crossbred ewes from Scottish B~a llld
dams and sired by Border Leicester, Bluefaced Leicester or Animal Breedi C I~
Research Organization Dam Line rams.
Returns per ewe were lowest for ~gde
Leicester sire~ ewes and approximately ~qual ,for the other two groups. ~o/
return~ per Unl t of the ewe and ~ amb wel ght 1 ndex, th~ Dam Li ne cross females
were hlgh~st (108), Bluefaced Lelcester crosses were lntermediate (104) and
Border Lelcester crosses were poorest (100).
When dlfferences in ewe ferti
were accounted for, the adantages of the Dam Line and Bl uefaced Leicester cros
increased to 15% and 6%, respectively.

:f

Saoud and Hohenboken (1984) attempted to account for differences amo~
genetic groups in survival and longevity by including in net revenue a ~~
ship cost.
Each ewe in the experiment was assigned a constant assumed pure
cost.
Annual feed costs were then estimated according to the number of 1_
gestated and nursed by the ewe, taking also into account her wt and wt change
the year.
Income was from store or feeder lambs, orphan lambs (sold at bir
and ewe salvage value (if the ewe survived the entire duration of the experi
The economic criterion was lifetime net revenue, the gross revenue minus ~t
ted feed and ewe purchase costs.
Eight crossbred ewe types, from ma~ng
Finnish Landrace, North Country Cheviot and Romney rams to Columbia and Sun
ewes, were evaluated in two graz i ng envi ronments.
Cros sbred groups differed
significantly for 1 ifetime net revenue and interacted significantly with gru
environment.
For example, Suffolk crossbred ewes were much more productive
Columbia crossbreds on irrigated pastures, while on dryland hill pastures,
opposite was true.
Finnish Landrace crossbred ewes generated high levels.
Romney and Cheviot crossbreds generated low levels of net revenue in bo~
onments .
Dorset crossbred ewes generated high levels of income on irrigated
pasture but were roughly equivalent to Cheviot and Romney crossbreds on M
pastures.
On hill pastures, Cheviot crosses surpassed Romney crosses;
on irrigated pastures, Romney crosses surpassed Cheviot crosses.
Levine et al. (1978) also examined net returns as revenueminusvarilbe
costs, but they expressed annual net returns both on a per ewe and ~er heCtIII
basis.
Feed costs were estimated using a modified grazing simulatlon model
written originally for Australian conditions.
Feed intakes from pastu~,
---' ~~,i n ,.. orp VilllJPd at their estimated costs 'of production or purchase"

d S ffo1k and Co1u~bia ewes mated to rams of four breeds were involved
traightbre . ~nt.
Averaged over two years and usi ng pri ces relevant to those
pe exper 1m ss margin per Suffolk ewe was 143% of the gross margin per Columbia
ars, the g~~ mating.
Net returns above vari ab1 e costs per hectare, though,
!'iI! exposed Suffolk ewes byon1y 22% because fewer of the heavier Suffolk ewes
iVOured the1ighte r Columbia ewes could be stocked per hectare.
an of the
.
uction impacts on national economies.
reed lntrod mic ana1ysi s of a different sort was reported by Sorrenson and Scott
n ec~~~y estimated the benefit to the New Zealand national economy of the
978)..
evaluation and utilization of exotic sheep breeds.
Based upon a
~rtat10n~m 1ifying assumptions, the internal rate of return to public invest,.,abe r o~hS\~otic sheep i~portation scheme was calculated to equal 27%, from
I!nt 1n \onc1 uded tha t there were "sound economi c grounds for the conti nuat ion
1ch they tic sheep research and development program".
Bushnell and Hutton
(the) e~~o projected benefi ts to the New Zeal and economy of the importation and
1982 a f exotic sheep genotypes, particularly the Finnish Landrace.
Based
r!leas~ ~ they considered to be conservative estimates of adoption of half and
~n w aFinn ewes by farmers, they estimated a net present val ue for the scheme
arte~90 million, an increase in annual export earnings per annum of NZ$260
;l~~~n (begi nning in 2006) and an internal rate of return on public investment
f over 80%.
RECOMMEND ATIONS FOR FUTURE RESEARCH
A first recommendation is aggressively to pursue and support all techno10gcal advances that would aid in the assessment of costs incurred by individual
animals . Already mentioned were controlled release devices to add indigestible
Iolrkers to the rumen , thereby allowing easier assessment of individual nutrient
ntakes of grazing animals.
When such procedures become validated and available,
they should be used to ascertain the nutrient costs of maintenance, wool and body
tissue growth, gestati on, lactation and the physical exertion associated with
qrazing, as well as age and seasona l variation in those costs, both within and
iIIOng genetic groups.
Telemetry devices to monitor 1 ivestock behaviour and
electronic data proce ssing equipment linked to data bases in order to log labor
and veterinary expen ses are other possible advances.
Information on costs
1ncurred per animal is needed before accurate and real istic economic analyses
routinely can be conducted.
The majority of past studies have attempted to assess economic efficiency on
the basis of producti on per animal per year, and such analyses will continue to

have value. Production shou1 d incl ude all income sources (meat, wool, rep1 acelents , cull breeders and milk production) with each weighted according to its
valu~. As stated earlier, deciding 'upon the most appropriate val ue can be
dlffl cult, since res ults and conclusions can be sensitive to the prices chosen.
Llfe cycle as opposed strictly to annual economic efficiency would generally be
IIlre relevant to the ultimate user of tbe research data.
This could be accomP:?h:d by comparing ewes of different genetic groups or mating systems on a
etl~ basls (Saoud and Hohenboken, 1984; Ercanbrack and Knight, 1985) or by
C~an ng flock s of the characteri stic age structure for each genetic group on an
an~al basis (Cochran et al., 1984).
lden Fo~ results to be most valid, the highest possible proportion of total
e t;f1able costs should be accounted for in the economic criterion.
For
; : e, revenue.ge nerated per ewe has some relevance, but gross margin per e\~e
qros~ returns mlnus variable costs) conveys more information, while net revenue
returns mlnus variable and a proportionate share of fixed costs) conveys

even more.
As, however, higher proportions of total cos ts are a
an economic criterion, the experimental results become more reg ioCcoUnted f
system and time specific.
Strictly biological eff i cie ncy (calor n, m~nage~
product out, for example) is more robust over time than measures l~S 1n and
efficiency.
0 econo~'lC
Future economic analyses should not be restricted to definin
efficiency on a per animal basis.
For many productio n sys tems (gaeConomic
in New Zealand, for example), land is the basic limiting resource PaS~oral fa
hectare is more meaningful than profit per ewe.
In other s ituatio~s proflt
un1t of f1nanc1al 1nvestment or per Unlt of labour' 1n put might be th ' PrOf1t
ful.
Profit per farm would, for a specific enterpr i se , combi ne as~ most ~
per hectare, per labour u~it and per dollar invested . .Ideally , dat: cts of
co 11 ec ted to a 11 ow econom1 c eff1 c 1ency to be expressed W1th respec t t should
above resources, then analyses conducted using the most appro priate ~ :ny of
criteria for each specific experiment.
e s of
Most animal breeders are keen statisticians, Ivith a patho~og ical u
In our zeal to max imize R , Ive mus~ge t
account for phenotypic variation.
ful not to account for variation possiblyor partly the res p ons ibili~y Ofb~~a
genetiC groups and(or) mating systems under investigatio n.
For example th
influence of body weight on ovulation and twinning rate is well known 'If e
production, as contributor to an economic trait, is sub jected to an a~aly
ewe weight as a covariate, part of inherent differences among genetic gro S1S
be eliminated.
As another example, adjusting carcass we ights for birth ~~~
ing rank would give an undue bonusto more prolific groups of sheep.
Accounting for variation by expressing product i on on a "per unit of inp
basis also may fail to account adequately for the inten ded effect.
For ex
production per unit of ewe or COVI metabol ic weight has been used as a measure
biological efficiency.
This mayor may not account for differences inmainten
energy attributable to differences in weight, but it ce rtainly does not acc
for differences in energy requirement of the female attr ibutable to difference
in production (the rearing of twin compared to singl e lambs, for example).
Bioeconomic computer simulation models of product ion sys tems are a power
tool with which to estimate the overall economic effects of breed and ma~~
system choices (\~i 1 ton, 1979).
Simul ation model s al so can aid in risk asse
ment, because profit from a given mating system and array of breeds can ~
simulated across, for example, a range of years, input and output price r~a
sh ips and management sys terns.
Severa 1 mode 1s have been pub 1i shed for sheep
(e.g. Christian et aI., 1978; France et aI., 1983; \~ hite et al., 1983 and
f!JcCa11, 1984), but none of those citedlSa"ble readi ly to s imulate the util z
of different breeds, breed combinations or mating systems .
The structures
the various simulation models are one limitation, and the lack of appropriate
inputs for breed differences and heterosis levels for, particularly, feed an
other cost inputs is an equally serious limitation.
The development and va
tion of bioeconomic simulation models appropriate foreachmajor sheep produc
climatic and managerial environment, and the fuel ling of suc h models with
priate biological and economic inputs, should be a high priority for fut~re
search in the economi c ramifi cat ions of breed choi ces and mat i ng s trategles
sheep.
A final recommendation is that quantitative genet icists establish close
liaison with farm management and production econom i cs specia lists, 1deal~Y
throughout the research process (i.e. establishment of obj ecti ves, exper,:w
protocol and design, implementation, analysis and interpretat1on) .. The Cl
need not, of course, be restricted to individual s of t hose spec1 alt1es . 11
- . , - - __ rl "nric>rdilndinq among cooperating scient i sts wo uld be mutua
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. to all of them and, ultimately and more importantly, to consumers of
h informa tion - and of sheep and wool products as well.
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1.

SUMMARY OF EXPERIMENTS IN WHICH BREEDS AND(OR) CROSSBRED GROUPS HAVE BEEN COMPARED fOR AN £CQNQM\C
CRITERION

Nature of experiment
Fourteen termlnal Slre
breeds mated to Romneyewes
Four breed diallel cross

Economic
Index of
and wool
Index of
ewe wool
per unit

cr; terion
Range - Poorest to best~.r~~o~u~p__R~e~f~e~r~e~n~c~e~-rr~77~TT~~
100-124
Carter and K1rton (1975)
market lamb carcass
value
lamb live weight and For index/ewe
Clarke and Meyer (1982)
value, per ewe and
78-95 (Straightbreds)
of ewe weight
96-113 (Crossbreds)
For index/ewe weight
96-103 (Straightbreds)
104-114 (Crossbreds)
Four breeds plus various
Index of lamb live weight and For index/ewe
Oltenacu and Boylan
ewe wool value, per ewe mated
78-138 (Straightbreds)
Fl crosses, F? crosses
(1981)
and backcross1!s
and per unit of ewe weight at 104-114 (Crossbreds)
mating
For index/ewe weight
81-143 (Straightbreds)
91-120 (Crossbreds)
Suffolk vs Southdown as
Net monetary return per ewe
100-116
Bradford et a1. (1960)
terminal sire breed, mated exposed
to Corriedale-type ewes
Straightbred flocks of
Gross return per ewe from
100-105
Vesely et al. (1966)
five breeds
wool and lamb
Three breed diallel
Gross revenue, per ewe exposed 100-151 (Irrigated pastures)
Hohenboken (1976)
from lamb and wool
100-152 (Hill pastures)
Ewes from a three-breed
Gross return per slaughter
100-106 (Sire breed effect)
Geenty and Clarke (1977)
diallel mated to four
lamb from lamb weight plus
100-111 (Straightbred dams)
terminal sire breeds
fl eece
96-104 (Crossbred dams)
Dorset, a Finn and ~ Finn Gross return per ewe lambing
100-126
Cochran et al. (1984)
ewes; accelerated
per year
lambing system
Straightbred range ewes,
Monetary value of production
100-129
Ercanbrack and Knight
a Finn and ~ Finn ewes
per ewe, through 7 yr of age
(1985)

ble 1. (cont)
.ture of experiment
;otic and indigenous
"eed rams mated to
)mney ewes to produce
ross bred ewes
alway vs 3/4 Finn ewes
:rossbred ewes sired by
'ams of two 'maternal'
Jreeds

Eight crossbred ewe
groups in two management
environments

Ewes of two ewe breeds
producing crossbred
lambs

Economic criterion
Gross margin per ewe

Gross margin per ewe mated
Gross income per ewe and
gross revenue per ewe and
litter metabolic weight.
(Both per ewe lambing)
Gross revenue per 100 ewes
and per 100 ewe plus litter
metabolic weights.
(Both per ewe mated)
Lifetime net revenue per ewe
entering the experiment

Gross margin per ewe exposed,
gross margin per hectare

Range - Poorest to best group
100 (Straightbred Romneys)
131 (most productive
indigenous cross)
155 (most productive
exotic cross)
100-141
100-109 (first two traits)
100-111 (third and fourth
trai t)

Reference
Sorrenson and Scott
(1978)

Hill pastures:
- $8.50 (poorest group)
$44.64 (best group)
Irrigated pastures
- $22.76 (poorest group)
$54.16 (best group)
100-143 (Per ewe)
100-122 (Per hectare)

Saoud and Hohenboken
(1984)

Hanrahan (1982)
Cameron et al. (1984)

Levine et al. (1978)

rab'

Nature of

cri teri on
'- - . l . ndex of lamb live weight and
- -- .- .- 0"", "ad oer

Reference
Results
Heterosis was 20% for productivity per ewe, Clarke and
10% for productivity per unit of ewe weight. Meyer (1982)
• ~'''--,h_orl nrouo rankings changed
.

r

_. ' ....

Tab
RELATIVE MERIT
ENVIRONMENTS

Nature of experiment
Four breed diallel
cross

OF

BREE

Economic criterion
Index of lamb live weight and
ewe wool value, per ewe and per
unit of ewe weight

Results
Reference
Heterosis was 20% for productivity per ewe, Clarke and
10% for productivity per unit of ewe weight. Meyer (1982)
Breed and crossbred group rankings changed
when production was expressed per unit of ewe
weight rather than per ewe
Border Leicester x
Same as previous study
Crossbreds exceeded Romneys by 23% for the Clarke and
Romney and Romney ewes
index, by 6% for index/ewe weight
Rattray
(1983)
Coopworths,
Same as previous study plus
No major changes of breed ranking, but the Clarke and
Perendales, control
index per unit of pasture intake range from poorest to best was larger
Rattray
Romneys, high
for the index (22%) than for index per ewe (1983)
fertility Romneys
weight or forage intake (7-8%)
Four breeds plus
Index of lamb live weight and
When the index was expressed per unit of
Oltenacu and
ewe wool value, per ewe mated
various Fl crosses,
ewe weight, heavier groups decreased while Boylan
and per unit of ewe weight at
F? crosseS and
lighter groups gained in relative merit.
(1981)
backcrosses
mating
Rank changes did not occur.
Three breed diallel
Heterosis was 12% overall, 2% in the more
Gross revenue, per ewe exposed,
Hohenboken
from lamb and wool
benign environment, 26% in the more
(1976)
stressful envi ronment.
Ewe breeds changed
rank between a dryland hill pasture and
irrigated pasture environment.
Ewes from a threeGross return, per slaughter
Heterosis (crossbred compared to straight- Geenty and
bred diallel mated
lamb, from carcass and wool
bred ewes all raising crossbred lambs)
Clarke
to four terminal
was 1%, but criterion did not allow for
( 1977)
sire breeds
expression of differences in fertility,
prolificacy or survival.
Straightbred Romney,
Gross rev~nue per ewe, gross
Coopworths always out-ranked Perendales
Smeaton
Perendale and
which always out-ranked Romneys, but the
margin per ewe, gross revenue
et al.
Coopworth ewes,
per 55 kg ewe
range of differences depended upon the
(1985 )
economic criterion
results pooled fron;
en several experiments

....

I\)

rable 2. (cont)
Nature of experiment
Crossbred ewes sired
by rams of three
"maternal" breeds

Eight crossbred ewe
groups in two
management
environments
Ewes of two breeds
producing crossbred
1ambs

Economic criterion
Gross revenue per ewe and
gross revenue per ewe plus
litter metabolic weight, (both
per ewe lambing).
Gross
revenue per 100 ewes and per 100
ewe plus litter metabolic weights
(both per ewe mated)
Lifetime net revenue per ewe
entering the experiment
Gross margin per ewe exposed
and per hectare

Results
Breed rankings did not change with
economic criterion, but the range
increased when differences in fertility
were accounted for.

Reference
Cameron
et al.
(1984)

Important changes in breed rankings.
For example, Suffolk crosses more
productive than Columbias on irrigated
pastures, vice versa on hill pastures.
Breed ranking did not change, but the
difference between breeds was much less
on a per hectare compared to a per ewe
basis.

Saoud and
Hohenboken
(1984)
Levine et al.
(1978)

